Nicolai et al. 1 describe four patients with Dravet syndrome who developed a notable rise in liver enzymes coincident with the treatment of febrile seizures. The authors suggest that acetaminophen could have played a role in the liver toxicity. Another potential adverse effect of acetaminophen could include a lowering of the seizure threshold through its influence on fluid homeostasis.
Febrile infections are known to be associated with fluid retention due to elevated antidiuretic hormone (ADH) levels. 2 Similarly, many antipyretic drugs have been shown to acutely impair urine output, 2 including acetaminophen. 3, 4 Thus during a febrile infection, when ADH levels are elevated, acetaminophen administration could synergistically enhance fluid retention. Further intake of dilute fluids during this time may lead to an acute fall in serum sodium levels. Low serum sodium levels have been shown to synergistically lower the seizure threshold to a variety of convulsant stimuli including hyperthermia, electroshock and convulsant drugs. 2 In contrast, the increased sensitivity to convulsive stimuli can be rapidly reversed with hypertonic saline. 2 The fact that Dravet syndrome is associated with sodium channel mutations suggests that patients may have a greater sensitivity to fluctuations in sodium levels. Enhanced sensitivity to changes in the sodium equilibrium in children with epilepsy was reported by McQuarrie and Peeler. 5 They found that children with mild epilepsy had a low seizure threshold when hypotonic fluids were co-administered with ADH. In contrast, when sodium chloride was added to maintain an isotonic state, even higher water loads could be tolerated without the development of seizures. No seizures occurred in non-epileptic subjects treated hypotonic fluid and ADH, although in the majority of these subjects the duration of the test was longer, the weight increase greater, and other symptoms of hyponatremia more marked.
Similar to seizures in patients with Dravet syndrome, seizures due to hyponatremia are known to be resistant to anticonvulsant drugs, but the latter condition rapidly responds to intravenous hypertonic saline. 6 This was confirmed in a randomized study by Sarnaik et al. 7 who showed that seizure treatment with anticonvulsants was greatly inferior to the use of hypertonic saline (failure in 13/28 subjects vs. 0/25 subjects) in subjects with moderate to severe hyponatremia.
No study to date has demonstrated a benefit for antipyretic use (either acetaminophen or ibuprofen) in decreasing the incidence or recurrence of febrile seizures. 2 In fact, human studies have suggested that acetaminophen may increase duration and severity of a variety of febrile infections. [8] [9] [10] As rapidly evolving electrolyte abnormalities are more likely to cause seizures than those that arise gradually, for sodium, one cannot assign absolute levels below which seizures are likely to occur. 2 Although the serum sodium levels were not reported Nicolai et al. 1 it may be that the seizures in these febrile children would be more responsive to treatment with hypertonic saline (assuming sodium levels were below normal). Further research along these lines is indicated.
